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INIRXOCnCN 


This  Validaticn  Summary  R^xjrt  ^  (VSR)  cJescriJoes  the  extent  to  v*iich  a 
specific  Acia  ooipiler  oonfonns  to  the  Ac3a  Standard,  ANSI/MIL-STD-1815A. 
This  report  esq^ledns  all  technical  terns  v»sed  within  it  and  thorou^ily 
r^xsrts  the  results  of  testing  this  ccopiler  using  the  Ada  Ccnpiler 
Validation  Capability  ' -(AGVe)-.  An  Ada  ccnpiler  must  be  inplemented 
according  to  the  Ada  Standard,  and  any  i3iplemerTtaticn-d^)eriderit  features 
rust  conform  to  the  requirements  of  the  Ada  Standard.  The  Ada  Standard 
rust  be  irplemented  in  its  entirety,  and  nothing  can  be  inplemented  that 
is  not  in  the  Standard. 

Even  thou^  all  v^idated  Ada  conpilers  conform  to  the  Ada  Standard,  it 
must  be  understood  that  some  differences  do  exist  between 
implementations.  The  Ada  Standard  permits  sene  irplementation 
dependencies — for  example,  the  maxirum  length  of  identifiers  or  the 
maximum  values  of  integer  types.  Other  differences  between  conpilers 
result  from  the  dvuracteristics  of  particular  operating  systems, 
hardware,  or  inplemertatlon  strategies.  All  the  dependertcies  observed 
during  the  process  of  testing  this  oonpiler  are  given  in  this  r^rt. 

This  information  in  this  report  is  derived  from  the  test  results 
produced  during  vedidation  testing.  The  validaticxi  process  includes 
submitting  a  suite  of  standardized  tests,  the  ACVC,  as  inputs  to  an  Ada 
oonpiler  and  evaluating  the  results.  The  purpose  of  validating  is  to 
ensure  conformity  of  the  oaipiler  to  the  Ada  Standard  by  testing  that 
the  compiler  properly  iitplements  legal  language  ccxistructs  and  that  it 
identifies  and  rejects  illegal  language  constructs.  The  testing  eilso 
identifies  behavior  that  is  iiiplementation  d^endent  but  permitted  by 
the  Ada  Standard.  Six  classes  of  test  are  used.  These  tests  are 
designed  to  perform  checks  at  oerpile  time,  at  link  time,  and  during 
execution. 
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1.1  HJRPOSE  OF  mis  VALIDftnCN  SUMMARY  PEPCKT 


mis  VSR  docxmients  the  results  of  the  validation  testing  performed  cxi  an 
Ada  ocnpiler.  Testing  vas  carried  out  for  the  following  purposes: 

To  attenpt  to  identify  any  language  exaistructs  si^ported  by 
the  ocrpiler  that  do  not  ocnform  to  the  Ada  Standard 

To  attenpt  to  identify  any  imsupported  language  constructs 
required  by  the  Ada  Standard 

To  determine  that  the  iapleanentaticn-dependent  behavior  is 
cillcued  by  the  Ada  Standard 


Testing  of  this  compiler  was  conducted  by  the  National  Bureau  of 
Standards  according  to  policies  and  procedures  established  by  the  Ada 
Validation  Organization  (AVD) .  On-site  testing  was  carpleted  8  June 
1988,  at  Honeywell  Bull  Corporation,  Ihoenix,  Arizona. 


1.2  USE  OF  mis  VALinAnON  SUMMARY  REPORT 

Consistent  with  the  national  laws  of  the  originating  country,  the  AVO 
may  make  full  and  free  public  disclosure  of  this  report.  In  the  United 
States,  this  is  provided  in  accordance  with  the  "Freedan  of  Information 
Act”  (5  U.S.C.  #552) .  The  results  of  this  validation  apply  only  to 
the  con^xiters,  operating  systems,  and  compiler  versions  identified  in 
this  r^x3rt. 

The  organizations  represented  on  the  signature  page  of  this  r^»rt  do 
not  represent  or  warrant  that  all  statements  set  forth  in  this  r^x>rt 
are  accurate  and  complete,  or  that  the  subject  compiler  has  no 
nonconformities  to  the  Ada  Standard  other  than  those  presented.  Copies 
of  this  r^jort  are  available  to  the  public  from: 

Ada  Information  Clearinghouse 
Ada  Joint  Program  Office 
OUSCRE 

The  Pentagon,  Rm  3D-139  (Fern  Street) 

Washington  DC  20301-3081 


or  from: 


Software  Standards  Validation  Group 
Institute  for  C3iputer  Sciences  and  Technology 
Naticvial  Bureau  of  Standards 
Building  225,  Room  A266 
Gaithersburg,  Maryland  20899 


1-2 


Questions  regarding  this  r^xart  or  the  valicSation  test  results  should  be 
directed  to  the  AVF  listed  above  or  to: 

Ada  Validation  Organization 
Institute  for  Defense  Analyses 
1801  North  Beauregard  Street 
Alexandria  VA  22311 


1.3  REFEREIKES 


1.  PpfPT-pnnP  Manu;^1  for  the  Ada  Pmrp-aTmina  Tanouagg. 
ANSI/MrL-STT>-1815A,  F^ruary  1983  and  ISO  8652-1987. 

2.  Ada  Onmnller  Validati<ai  Procedures  and  GuidPiiTv=«.  Ada  Joint 
Program  Office,  1  January  1987. 

3.  Ada  Ocmpiler  Validation  Capability  Iitplementers '  Guide. , 
December  1986. 


1.4  DEFINITICN  OF  TERMS 


ACVC  The  Ada  Qanpiler  Vadidation  Capability.  The  set  of  Ada 

programs  that  tests  the  conformity  of  an  Ada  ocnpiler  to 
the  Ada  progrsimiing  lauiguavge. 

Ada  Ocnmentary  An  Ada  Ccrmentary  contains  edl  information  relevant  to 
the  point  addressed  by  a  ccinnent  on  the  Ada  Stauidard. 
These  ocnments  eire  given  a  unique  identification  number- 
having  the  form  Al-ddddd. 

ANSI/MIL-SrD-1815A,  February  1983  and  ISO  8652-1987. 

The  agency  requesting  validation. 

The  Ada  Validation  Facility.  The  AVF  is  re^xnsible  for 
conducting  ccnpiler  validations  according  to  procedures 
contained  in  the  Ada  nrtrpiier  Validation  Procedures  and 
Guidelines. 

The  Ada  Validation  Organization.  The  AVO  has  oversight 
authority  over  adl  AVF  practices  for  the  purpose  of 
maintaining  a  uniform  process  for  vcdidaticMt  of  Ada 
compilers.  The  AV3  provides  administrative  and 
techniccd  support  for  Ada  validaticxis  to  ensure 
ocnsistent  practices. 


Ada  Standard 

Applicant 

AVF 

AVO 
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Ocnpiler  A  processor  for  the  Ada  language.  In  the  context  of 

this  r^xsrt ,  a  occfiiler  is  ary  language  processor, 
including  cross-compilers,  translators,  and 
interpreters. 

Failed  test  An  ACVC  test  for  which  the  ocnpiler  generates  a  result 
that  demonstrates  nonconformity  to  the  Ada  StancJard. 

Host  Ihe  ccnputer  on  vhich  the  cccpiler  resides. 

Iric^licable  An  ACVC  test  that  uses  features  of  the  language  that  a 

test  ocnpiler  is  not  required  to  support  or  may  legitimately 

support  in  a  way  other  than  the  one  expected  by  the 
test. 

Language  Ihe  language  Maintenance  Panel  (IMP)  is  a  cannittee 

Maintenance  established  by  the  Ada  Board  to  recommend 

interpretations  and  Panel  possible  changes  to  the 
ANSI/MIL-STD  for  Ada. 

Passed  test  An  ACVC  test  for  vhich  a  ocnpiler  generates  the  expected 
result. 

Target  The  ccnputer  for  which  a  ocnpiler  generates  code. 

Test  An  Ada  program  that  checJcs  a  ocnpiler 's  ccxiformity 

regarding  a  particular  feature  or  a  ocnbinaticai  of 
features  to  the  Ada  Standard.  In  the  context  of  this 
report,  the  term  is  used  to  designate  a  single  test, 
vhich  may  ocnprise  one  or  more  files. 

An  ACVC  test  found  to  be  incorrect  and  not  used  to  check 
conformity  to  the  Ada  Standard.  A  test  may  be  incorrect 
because  it  has  an  invalid  test  objective,  fails  to  meet 
its  test  objective,  or  cxxrtains  illegcil  or  errcxieous  use 
of  the  language. 


1.5  ACVC  TEST  CLASSES 

Conformity  to  the  Ada  Standard  is  measured  using  the  ACVC.  The  ACVC 
contains  both  legal  and  illegal  Ada  programs  structured  into  six  test 
classes:  A,  B,  C,  D,  E,  and  L.  The  first  letter  of  a  test  name 
identifies  the  class  to  which  it  belongs.  Class  A,  C,  D,  and  E  tests 
are  executable,  and  special  program  units  are  used  to  report  their 
results  during  execution.  Class  B  tests  are  expected  to  produce 
oorpilaticxv  errors.  Class  L  tests  are  expected  to  produce  ccrpilation 
or  link  errors. 

Class  A  tests  check  that  legal  Ada  programs  can  be  successfully  ocnpiled 
and  executed.  There  are  no  explicit  program  ocnponents  in  a  Class  A 


Withdrawn 

test 
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test  to  ctieck  sfznantics.  For  exaii|3le,  a  Class  A  test  checks  that 
reserved  words  of  another  language  (other  than  those  edready  reserved  in 
the  Ada  language)  are  not  treated  as  reserved  words  by  an  Ala  ocrpiler. 
A  Class  A  test  is  passed  if  no  errors  are  detected  at  oonpile  time  and 
the  program  executes  to  produce  a  PASSED  message. 

Class  B  tests  check  that  a  ccnpiler  detects  illeg2d  language  usage. 
Class  B  tests  are  not  executable.  Each  test  in  this  class  is  ccnpiled 
and  the  resulting  ccnpilation  listing  is  examined  to  verify  that  every 
syntax  or  semantic  error  in  the  test  is  detected.  A  Class  B  test  is 
passed  if  every  illegal  construct  that  it  contains  is  detected  by  the 
ccnpiler. 

Class  C  tests  check  that  legal  Ada  programs  can  be  (oorrecrtly  ccnpiled 
and  executed.  Each  Class  C  test  is  self-checking  and  produces  a  PASSED, 
FAUZD,  or  NOT  APPLICABLE  message  indicating  the  result  vhen  it  is 
executed. 


Class  D  tests  check  the  ccnpilation  and  execution  Ccpacities  of  a 
oonpiler.  Since  there  2tre  no  capacity  requirements  placed  on  a  ccnpiler 
by  the  Ada  Standard  for  seme  parameters — for  exanple,  the  number  of 
identifiers  permitted  in  a  cxnpilaticxi  or  the  number  of  units  in  a 
library — a  cxnpiler  may  refuse  to  cxnpile  a  Class  D  test  and  still  be  a 
cxxvforming  oonpiler.  Therefore,  if  a  Class  D  test  fails  to  oenpile 
because  the  capacity  of  the  cxnpiler  is  exceeded,  the  test  is  classified 
as  inapplicable.  If  a  Class  0  test  cxnpiles  sucxessfully,  it  is 
self-checking  ard  produces  a  PASSED  or  EAIIED  message  cJuring  execajtion. 

Each  Class  E  test  is  self-checking  and  procJuoes  a  NOT  APPLICABIE, 
PASSED,  or  FAILED  message  when  it  is  ccnpiled  and  executed.  Pfcwever, 
the  Ada  Standard  permits  an  irplementation  to  reject  programs  containing 
seme  features  addressed  by  Class  E  tests  during  cxnpilaticn.  Therefore, 
a  Class  E  test  is  passed  by  a  ccnpiler  if  it  is  ccnpiled  successfully 
ard  executes  to  procJuca  a  PASSED  message,  or  if  it  is  rejected  by  the 
ccnpiler  for  an  edlcwable  reason. 

Class  L  tests  cheede  that  inocnplete  or  illegcd  Ada  programs  involving 
multiple,  separately  exmpiled  units  are  detected  end  not  adlowed  to 
execute.  Class  L  tests  eire  cxnpiled  sqpeurately  and  executicx^  is 
attempted.  A  Claiss  L  test  passes  if  it  is  rejected  at  link  time — that 
is,  cin  attempt  to  execute  the  main  program  must  generate  an  error 
message  before  any  declarations  in  the  main  program  or  any  units 
referenced  by  the  main  program  are  elaborated. 

TVro  library  units,  the  package  PEPQRT  and  the  procedure  CHECK  FILE, 
support  the  self-checking  features  of  the  executable  tests.  The  package 
REPORT  provides  the  mechanism  by  which  executable  tests  r^»rt  PASSED, 
FAILED,  or  NOT  APPLICABIE  results.  It  also  provieJes  a  set  of  identity 
func:tions  used  to  defeat  seme  cxnpiler  optimizaticxis  allowed  by  the  Ada 
Standard  that  would  circumvent  a  test  objective.  The  procedure  CHECK 
FILE  is  used  to  check  the  contents  of  text  files  written  by  seme  of  the 
Claiss  C  tests  for  chapter  14  of  the  Ada  Standard.  The  operaticxi  of 
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REPORT  and  CHECK_FHZ  is  checked  by  a  set  of  executable  tests.  These 
tests  produce  messages  that  eire  examined  to  verify  that  the  units  are 
operating  correctly.  If  these  units  are  not  operating  correctly,  then 
the  VcLLidatioi  is  not  attenpted. 

The  text  of  the  tests  in  the  ACVC  follow  conventiois  that  are  intended 
to  ensure  that  the  tests  are  reasonably  portable  without  modificaticn. 
For  example,  the  tests  make  lose  of  csily  the  basic  set  of  55  characters, 
contain  lines  with  a  maximm  length  of  72  characters,  use  small  numeric 
valvies,  and  place  features  that  may  not  be  supported  by  2dl 
implementations  in  s^arate  tests.  However,  sane  tests  ocntain  vzdues 
that  require  the  test  to  be  customized  according  to 
implementation-specific  values — for  example,  an  illegal  file  name.  A 
list  of  the  V2Llues  used  for  this  validation  is  provided  in  Appendix  C. 

A  caipiler  must  correctly  process  each  of  the  tests  in  the  suite  and 
demonstrate  conformity  to  the  Ada  Standard  by  either  meeting  the  pass 
criteria  given  for  the  test  or  by  showing  that  the  test  is  inapplicable 
to  the  implementation.  The  applicability  of  a  test  to  eui  implementation 
is  considered  each  time  the  implementaticsi  is  validated.  A  test  that  is 
inapplicable  for  one  validation  is  not  necessarily  inapplicable  for  a 
subsequent  Vcilidation.  Any  test  that  was  determined  to  contain  an 
illegal  language  construct  or  cin  errcneous  leinguage  construct  is 
withdrawn  from  the  ACVC  and,  therefore,  is  not  used  in  testing  a 
ccrpiler.  The  tests  withdrawn  at  the  time  of  validatiai  are  given  in 
Appendix  D. 


1-6 


CHAPTER  2 


CrJIFIGL-RATICtJ  INFOR^mON 

2.1  COWFIGURmON  TESTED 

The  Ccindidate  cxsnpilaticn  system  for  this  validation  was  tested  iinder 
the  following  configuration: 

CciTpiler:  GCCS  3  Ada  Catpiler,  Version  2.1 
AC/C  Vers ion :  1.9 

Cercificate  Number;  330608S1. 09144 

Host  Ccrputer: 

Machine;  DPS  8000,  8/70,  90 

Operating  System:  GCCS  8 

SR3000 

Memory  Size:  each  machine  has  32  Megawords 

Target  Ccarputer; 

Machine:  DPS  8000,  3/70,  90 

Operating  System:  GOOS  8 

SR30C0 

Memory  Size:  each  machine  has  32  Megawords 


Coirrruni cations  Network: 


none  used 


2.2  IMPIZMENTATiai  CHARACTERISTICS 


One  of  the  purposes  of  validating  cxnpilers  is  to  determine  the  behavior 
of  a  cxmpiler  in  those  areas  of  the  Ada  Standard  that  permit 
inpleroentatiOTS  to  differ.  Class  D  and  E  tests  specifically  check  for 
such  iirplementaticxi  differences.  However,  tests  in  other  classes  adso 
characterize  an  inplementation.  The  tests  demonstrate  the  following 
chztracter  istics : 


-  Capacities. 

The  ccnpiler  correctly  processes  tests  containing  loc^ 
statements  nested  to  65  levels,  block  statements  nested  to  65 
levels,  and  recursive  procedures  s^jeurately  ccnpiled  as  subunits 
nested  to  17  levels.  It  correctly  processes  a  catpilation 
containing  723  variables  in  the  same  decleurative  part.  (See 
test  D55A03A.  .H  (8  tests),  D56001B,  D64005E.  .G  (3  tests),  and 
D29002K.) 


Universal  integer  ceilculations. 

An  inplementation  is  allowed  to  reject  universal  integer 
calculations  having  values  that  exceed  SYSTQl.MAX_INr.  This 
inplementation  processes  64  bit  integer  cadculations.  (See  tests 
D4A002A,  D4A002B,  D4A004A,  and  D4A004B.) 


Predefined  types. 

This  inplementation  supports  the  additional  predefined  types 
Iia«_INrEGER,  D»k;_FICiAT,  and  in  the  package  STANDARD.  (See 
tests  B86001BC  and  B86001D.) 


-  Based  literals. 

An  inplementation  is  allowed  to  reject  a  based  literal  with  a 
value  exceeding  SYSTEM.  MAX_INr  during  ccrpilation,  or  it  may 
raise  NUMERIC_EI!RDR  or  OONSTRAINr_ERRCR  during  execution.  This 
inplementation  raises  NUME3irc_ERRCR  during  executicai.  (See 
test  E24101A.) 


-  Expression  evaluatiOT. 

Apparently  all  default  initialization  expressions  or  record 
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canpcnents  are  evaluated  before  any  value  is  checked  to  belcxig 
to  a  catponent's  subtype.  (See  test  C32117A.) 

Assignments  for  subtypes  are  performed  with  less  precision  than 
the  base  type.  (See  test  C35712B. ) 

This  inplementaticn  uses  ro  extra  bits  for  extra  precisicxi. 
This  iitplementaticxi  uses  aill  extra  bits  for  extra  range.  (See 
test  C35903A.) 

Apparently  NUMEEirc_ERRDR  is  raised  when  an  integer  literal 
operand  in  a  ccnparison  or  membership  test  is  outside  the  range 
of  the  base  type.  (See  test  C45232A.) 

Apparently  NIIMERIC_ERRCR  is  raised  vhen  a  literal  operand  in  a 
fixed-point  ccnparison  or  membership  test  is  outside  the  range 
of  the  base  type.  (See  test  C45252A. ) 

/^parently  underflow  is  not  gradual.  (See  tests  C45524A.  .Z.) 


-  Rounding. 

The  method  used  for  rounding  to  integer  is  apparently  round  away 
from  zero.  (See  tests  C46012A. .Z.) 

The  method  used  for  rounding  to  longest  integer  is  epparently 
round  away  from  zero.  (See  tests  C46012A.  .Z.) 

The  method  used  for  rounding  to  integer  in  static  universal  real 
ejpressions  is  apparently  round  away  from  zero.  (See  test 
C4A014A. ) 


-  Array  types. 

An  inplementation  is  allowed  to  raise  NUMEKIC_ERRDR  or 
OC»ISTRAINr_ERRDR  for  an  array  having  a  'liJKTIH  that  exceeds 
STANDARD.  INTEGER' LAST  and/or  SYSTEM.  MAX_INr.  For  this 
inplementation : 

Declaration  of  an  array  type  or  subtype  declaration  with  more 
than  SYSTEM. MAX_INr  ccnponents  raises  OONSTRAINr  ERROR.  (See 
test  C36003A.) 

NUMERIC_ERRDR  is  raised  when  'LENGIH  is  applied  to  an  array  type 
with  INTEGER' LAST  +  2  ccnponents.  (See  test  C36202A.) 


NUMERIC_ERRDR  is  raised  when  'LEMGIH  is  applied  to  an  array  type 
with  SYSTEM.MAX_INr  +  2  ocnpcrents.  (See  test  C36202B.) 
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A  pack*^  BOOLEAN  array  having  a  *I£NGrIH  exceeding  INIEGER'IAST 
raises  NUMERIC  ERRCR  vAien  the  array  objects  are  declared.  (See 
test  C52103X.) 

A  packed  twa-dimensional  BOOIZAN  array  with  more  than 
INTBGER'LAST  ccnponents  raises  NUMERIC_ERRCR  when  the  array 
objects  are  declared.  (See  test  C52104Y. ) 

A  null  array  with  one  dimension  of  length  greater  than 
INTEXIER'IAST  may  raise  NUMERIC_ERRCR  or  CCNSIIlAINr_E35RCR  either 
vA'.en  declared  or  assigned.  Alternatively,  an  inplanentaticn  may 
accept  the  declaration.  However,  lengths  must  match  in  array 
slice  assignments.  This  inplementation  raises  NUMERIC_ERROR 
when  the  array  type  is  declared.  (See  test  E52103Y.) 

In  assigning  one-dimensioned.  array  types,  the  expressicxi  appears 
to  be  evaluated  in  its  er±irety  before  OMISIRAINr_ERROR  is 
raised  when  checking  vhether  the  expression's  subty^  is 
compatible  with  the  target’s  subtype.  In  assigning 
two-dimensional  array  types,  the  expressicai  does  not  appear  to 
be  evaluated  in  its  entirety  before  CMlSlSAINr_ERROR  is  raised 
when  checking  whether  the  eiqjression's  subtype  is  ccnpatible 
with  the  target's  subtype.  (See  test  C52013A.) 


-  Discriminated  types. 

During  ocnpilation,  an  inplementaticxi  is  eillcwed  to  either 
aoc^jt  or  reject  an  inocrplete  type  with  discriminants  that  is 
used  in  an  access  type  definition  with  a  oarpatible  discriminant 
constraint.  This  implementation  accepts  such  subtype 
indications.  (See  test  E38104A.) 

In  assigning  record  types  with  disciminants,  the  expression 
appears  to  be  evaluated  in  its  entirety  before  OONSTRAINr_ERRDR 
is  raised  when  checking  whether  the  expression's  subtype  is 
oonpatible  with  the  target's  subtype.  (See  test  CS2013A.) 


-  Aggregates. 

In  the  evaluation  of  a  multi-dimensioned  aggregate,  all  choices 
appear  to  be  evaluated  before  checking  against  tlie  index  type. 
(See  tests  C43207A  and  C43207B.) 

In  the  evaluation  of  an  aggregate  containing  subaggregates,  not 
cdl  choices  are  evaluated  before  being  checked  for  identical 
bounds.  (See  test  E43212B.) 

All  choices  aure  evaluated  before  CXNSTRAINT_E5RDR  is  raised  if  a 
bound  in  a  ncxinull  range  of  a  ncxinull  aggregate  does  not  belong 
to  an  index  subtype.  (See  test  E43211B. ) 
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-  Representation  clauses. 


An  Irplementaticai  nii(^t  legitimately  place  restrictions  cxi 
r^resentation  clauses  losed  by  sene  of  the  tests.  If  a 
r^resentaticn  clause  is  not  supported,  then  the  irplenentation 
must  reject  it. 

Enumeration  r^resentation  clauses  containing  noncontiguous 
values  for  enumezaticn  types  other  than  character  and  boolean 
types  arB  supported.  (See  tests  C35502I..J,  C35502M. .N,  and 
A39005F.) 

Enumeration  r^resentation  clauses  containing  noncontiguous 
values  for  character  types  are  sepported.  (See  tests 
C35507I..J,  C35507M.  .N,  and  C55B16A.) 

Enumeration  r^resentation  clauses  for  boolean  types  oentcuning 
r^resentaticnal  values  other  than  (FALSE  =>  0,  IHUE  =>  1)  are 
not  supported.  (See  tests  C35508I..J  and  C35508M.  .N. } 

length  clauses  with  SIZE  specifications  for  enumeration  types 
are  not  supported.  (See  test  A39005B.) 

Length  clauses  with  STORAGE_SIZE  specificatioTs  for  access  types 
are  supported.  (See  tests  K3900SC  and  C87B62B. ) 

Length  clauses  with  STOPAGE_SIZE  specifications  for  task  types 
are  supported.  (See  tests  A39005D  and  C87B62D.) 

Length  clauses  with  SMALL  ^secifications  are  not  supported. 
(See  tests  A39005E  and  C87B62C.) 

Record  representation  clauses  are  not  supported.  (See  test 
A39005G. ) 

Length  clauses  with  SIZE  specificatiais  for  derived  integer 
types  are  not  supported.  (See  test  C87B62A. ) 


-  Pragmas. 


The  pragma  INLINE  is  supported  for  procedures.  The  pragma 
INLINE  is  supported  for  functions.  (See  tests  IA3004A,  IA3004B, 
EA3004C,  EA3004D,  CA3004E,  and  C30004F.) 


-  Irput/output. 


The  package  SBQUINnAL_IO  can  be  instantiated  with  unconstrained 
array  types  and  record  types  with  discriminants  without 
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defaults.  (See  tests  AE2101C,  EE2201D,  and  EE2201E.) 

The  package  DIKECT_IO  cannot  be  instantiated  with  uncxnstrained 
array  types  and  reooni  types  with  discriminants  without 
defaults.  (See  tests  AE2101H,  EE2401D,  and  EE2401G.) 

There  are  strings  which  are  illegsd.  external  file  names  for 
SBaUeTnAL_IO  and  DIRECT_IO.  (See  tests  CE2102C  and  CE2102H. ) 

Modes  IN_FII£:  and  Ot7r_FIIE  are  si^jported  for  SEQUEJ/nAL_IO. 
(See  tests  CE21020  and  CE2102E.) 

Modes  IN_Fn£,  CIOT_F11E,  and  INClUr_FILE  are  supported  for 
DIKECr_IO.  (See  tests  CE21C2F,  CE2102I,  and  CE2102J.) 

BESET  and  DELETE  are  supported  for  SEQUD7TIAL_IO  and  DIPECT_IO. 
(See  tests  CZ2102G  and  CE2102K.) 

Dynamic  creation  and  deleticxi  of  files  are  supported  for 
SBQUQ7TIAL_I0  and  DIRBCT_IO.  (See  tests  CE2106A  and  CE2106B.) 

Overwriting  bo  a  sequential  file  truncates  the  file  to  last 
element  written.  (See  test  CE2208B.) 

An  existing  text  file  can  be  opened  in  CUT_ETI£  mode,  can  be 
created  in  CiOT_FII£  mode,  and  can  be  created  in  IN_FIIE  mode. 
(See  test  EE3102C.) 

Tenporary  sequestial  files  are  not  given  names.  Tenporary 
direct  files  are  not  given  names.  (See  test  CE2108A  and 
CE2108C.) 


-  Generics. 


Generic  subprogram  declaraticxis  and  bodies  cannot  oonpiled  in 
s^arate  ccnpilations.  (See  tests  c:a1012A  and  CA2009F.) 

Generic  package  declarations  and  bodies  cannot  be  oonpiled  in 
s^iarate  ccnpilations.  (See  tests  CA2009C,  BC3204C,  and 

BC3205D. ) 

Generic  unit  bodies  and  their  subunits  can  be  oonpiled  in 
s^^arate  ccnpilations.  (See  test  CA3011A.) 


2-6 


CHAPTER  3 


TEST  INEtSMATICN 


3.1  TEST  PESUITS 

Version  1.9  of  the  ACVC  oatprises  3122  tests.  When  this  ocrpiler  was 
tested,  28  tests  had  been  vd.thdrawn  because  of  test  errors.  The  AVF 
determined  that  231  tests  were  inapplicable  to  this  inplesnentation.  All 
inapplicable  tests  were  processed  during  vzdidaticn  testing. 
ModificatioTs  bo  the  code,  processing,  or  grading  for  68  tests  (72 
files)  were  required  to  successfully  danoTstrate  the  test  objective. 
(See  section  3.6.) 

The  AVF  concludes  that  the  testing  results  demonstrate  acceptable 
conformity  to  the  Ada  Standard. 


3.2  SUMMARX  OF  TEST  RESUITS  BY  CLASS 


RESUIT 

A 

B 

TEST  dASS 
C  D 

5 

L 

TOTAL 

Passed 

106 

1046 

1632 

17 

16 

46 

2863 

Inapplicable 

4 

5 

221 

0 

1 

0 

231 

Withdrawn 

3 

2 

21 

0 

2 

0 

28 

TOTAL 

113 

1053 

1874 

17 

19 

46 

3122 
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3.3  SUMMABY  OF  TEST  RESUIUS  BY  CSiAPTER 


RESUUT 

? 

3 

4 

5 

6 

7 

CHAPTER 

8  9  W  3J, 

U  13 

3-4 

TOTAL 

Passed 

192 

503 

561 

245 

165 

98 

140  326 

135 

36 

232 

3 

227 

2863 

In^plicable 

12 

69 

113 

3 

0 

0 

3  1 

2 

0 

2 

0 

26 

231 

Withdrawn 

2 

14 

3 

0 

1 

1 

2  0 

0 

0 

2 

1 

2 

28 

TOTAL 

206 

586 

677 

248 

166 

99 

145  327 

137 

36 

236 

4 

255 

3122 

3.4  WTIHIKAWN  TESTS 


Tile  follcwing  28  tests  were  withdrawn  fran  ACVC  Version  1.9  at  the  time 
of  this  vzdidation: 


B28003A 

C35904B 

C37215E 

C45614C 

BC3105A 


E28005C 

C35A03E 

072150 

E66001D 

AOIAOIA 


C34004A 

a5A03R 

a7215H 

A74106C 

CE2401H 


05502? 

07213H 

O8102C 

CS5018B 

CE3208A 


A35902C 

07213J 

C41402A 

O7B04B 


O5904A 

07215C 

C45332A 

0C1311B 


See  Appendix  D  for  the  reason  that  each  of  these  tests  was  withdrawn. 


3.5  INAPPLTCABIE  TESTS 

Some  tests  do  not  to  all  cxirpilers  becaiise  they  mate  use  of 

features  that  a  cmpiler  is  not  required  by  the  Ada  Standard  to  support. 
Others  may  d^iend  cxi  the  result  of  another  test  that  is  either 
inapplicable  or  withdrawn.  The  applicability  of  a  test  to  an 
implementation  is  considered  each  time  a  validation  is  attempted.  A 
test  that  is  inapplicable  for  one  validation  attempt  is  not  necessarily 
inapplicable  for  a  subsequent  attempt.  For  this  validation  attempt,  231 
test  were  inapplicable  for  the  veasons  indicated: 

C35508I..J  (2  tests)  and  C35508M.  .N  (2  tests)  use  enumeration 

representaticxi  clauses  for  boolean  types  oontaining  representational 
values  other  than  (FAISE  =>  0,  THJE  =>  1).  These  clauses  are  not 
supported  by  this  ccmpiler. 

C35702A  uses  SHDRr_FI£AT  v*hich  is  not  supported  ty  this  implemientation. 
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A39005B  and  C87B62A  use  length  clauses  with  SIZE  specifications  for 
derived  integer  types  or  for  enumeraticn  types  viiich  are  not  supported 
by  this  catpiler. 

A39005E  and  C87B62C  use  length  clauses  with  SMAIi  specifications  which 
are  not  supported  by  this  inplementaticn. 

A39005G  uses  a  record  r^resentation  clause  vAiich  is  not  sipported  by 
this  coipiler. 

The  following  (14)  tests  use  SHOKr_INrEGER,  vAiich  is  not  sipported  by 
this  coipiler. 

C45231B  C45304B  C45502B  C45503B  C45504B 
C45504E  C45611B  C45613B  C45614B  C45631B 
C45632B  B52004E  C55B07B  B55B09D 

C45231D  reqvlires  a  macro  substitution  for  any  predefined  numeric  types 
other  than  INTEGER,  SHCRr_INIBGER,  ia«3_INIBGER,  FmAT,  SIORr_FI£lAT,  and 
lJ»JG_FinAT.  This  coipiler  does  not  sipport  any  such  types. 

C4A013B  uses  a  static  V2d.ue  that  is  outside  the  range  of  the  most 
accurate  floating-point  base  type.  The  declaration  was  rejected  at 
oorpile  time. 

BSeooiD  requires  a  predefined  numeric  type  other  than  those  defined  by 
the  Ma  language  in  package  STANDARD.  There  is  no  such  type  for  this 
inplementatioi . 

C96005B  requires  the  range  of  type  CORATION  to  be  different  fron  those 
of  its  base  type;  in  this  irplejnentation  they  are  the  same. 

CA2009C  requires  a  generic  non-library  pacikage  body  be  ooipiled  as  a 
subunit  in  a  s^^arate  file  fron  its  ^secification.  This  inplementation 
is  not  supported. 

CA2009F  requires  a  generic  non-library  subprogram  body  be  ooipiled  as  a 
subunit  in  a  separate  file  fron  its  ^deification.  This  irplementation 
is  not  supported. 

BC3204C  and  BC3205D  require  a  generic  library  package  body  be  coipiled 
in  a  different  file  fron  its  ^deification.  This  irpleroentation  is  not 
supported. 

AE2101H  and  EE2401D  use  instantiatioTs  of  package  DIRECT_IO  with 
unconstrained  array  types.  These  instantiations  are  rejected  by  this 
coipiler. 

CE2105A  and  CE3109A  attenpt  to  CREME  files  with  mode  IN_FH£;  this 
inplementation  does  not  support  such  an  operation. 

CE2107A..I  (9  tests),  CE2110B,  CE2111D,  CE2im,  CE3111A..E  (5  tests), 
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CE3114B,  and  CE3115A  are  ine^licable  because  multiple  internal  files 
cannot  be  associated  with  the  same  external  file.  The  proper  exc^icxi 
is  raised  when  multiple  access  is  attat|7ted. 

CE2108A,  CE2108C  and  CE3112A  require  names  for  tenport  files;  this 
irplementation  does  not  give  tenporary  files  names. 

The  following  173  tests  require  a  floating-point  accuracy  that  exceeds 
the  maximum  of  17  digits  supported  by  this  inplementation: 


C24113N..Y  (12  tests) 
C35706N..Y  (12  tests) 
C35708N..Y  (12  tests) 
C45241N. .Y  (12  tests) 
C45421N..Y  (12  tests) 
C45524N..Z  (13  tests) 
C45641N. .Y  (12  tests) 


C35705N..y  (12  tests) 
C35707N..Y  (12  tests) 
C35a02N..Z  (13  tests) 
C45321N..Y  (12  tests) 
C45521N..Z  (13  tests) 
C45621N..Z  (13  tests) 
C46012N..Z  (13  tests) 


3.6  TEST,  PROCESSING,  AND  EVAIUATION  MDDIFICATIONS 

It  is  expected  that  some  tests  will  require  modifications  of  code, 
processing,  or  evaluation  in  order  to  ocrpensate  for  legitimate 
implementation  behavior.  Modificaticns  are  made  ty  the  AVF  in  cases 
vhere  legitimate  implementation  behavior  prevents  the  successful 
ocnpletion  of  an  (otherwise)  a^licable  test.  Examples  of  such 
modifications  include;  adding  a  length  clause  to  alter  the  default  size 
of  a  collecticmi;  flitting  a  Class  B  test  into  sub-tests  so  that  all 
errors  are  detected;  and  ocxifirming  that  messages  produced  ^  an 
executable  test  demonstrate  conforming  bdhavior  that  wasn't  auiticipated 
by  the  test  (such  as  raising  one  exception  instead  of  another) . 

Modifications  were  required  for  68  Class  B  tests  (72  files) . 

The  following  Class  B  tests  were  split  because  syntax  errors  at  one 
point  resulted  in  the  ocrpiler  not  detecting  other  errors  in  the  test: 


B22003A 

B2600LA 

B26002A 

B26005A 

B28001D 

B29001A 

B2A003A 

B2A003B 

B2A003C 

B33301A 

B35101A 

B37106A 

B37301A 

B37302A 

B38003A 

B38003B 

B38009A 

B38009B 

B51001A 

B53009A 

B54A01C 

B54A0U 

B55A01A 

B61001C 

B61001D 

B61001F 

B61001H 

B61001I 

B61001M 

B61001R 

B61001W 

B67001A 

B67001C 

B67001D 

B91001A 

B91002A. 

•  L  (12  tests) 

B95030A 

B95061A 

B95061F 

B95061G 

B95077A 

B97101A 

B97101E 

B97102A 

B97103E 

B97104G 

BAIIOIBO. 

.4  (5  tests) 

BC1109A 

BC1109C 

BC1109D 

BC1202A 

BC1202B 

BC1202E 

BC1202F 

BC1202G 

BC2001D 

BC2001E 
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3.7  ADDinCNAL  TESTING  INFOEMmCN 

3.7.1  Prevcdidaticai 

Prior  to  validaticai,  a  set  of  test  results  for  ACVC  Version  1.9  produced 
by  the  GCOS  8  Ada  Ccnpiler  was  submitted  to  the  AVF  by  the  applicant  for 
review.  Analysis  of  these  results  demonstrated  that  the  ocnpiler 
successfully  passed  all  ^jplicable  tests,  and  the  ocnpiler  exhibited  the 
e:pected  b^iavicr  an  all  ina^licable  tests. 

3.7.2  Test  Method 

Testing  of  the  GCX3S  8  Ada  Cccpiler  using  ACVC  Version  1.9  was  cxaiducted 
on-site  by  a  validation  team  from  the  AVF.  The  ocxifiguration  cxjnsisted 
of  a  DPS  8000,  DPS  8/70  and  DPS  90  host  operating  under  GODS  8,  Version 
SR30000  and  a  DPS  8000,  DPS  8/70  and  DPS  90  target  operating  under  GOCS 
8,  Version  SR3000. 

A  magnetic  tape  containing  all  tests  exc^±  for  withdrawn  tests  was 
taken  on-site  by  the  vzdidation  team  for  processing.  Tests  that  make 
use  of  inplementation-specific  values  were  customized  on-site  zifter  the 
magnetic  tape  was  loaded.  Tests  requiring  modifications  during  the 
prevalidation  testing  were  not  included  in  their  modified  form  an  the 
magnetic  tape.  The  contents  of  the  magnetic  tape  were  loaded  direcztly 
onto  the  host  ccnputer. 

After  the  test  files  were  loaded  to  disk,  the  full  set  of  tests  was 
corpiled  and  linked  on  the  DPS  8000,  DPS  8/70  and  DPS  90,  and  all 
executable  tests  were  run  on  the  same  system,  object  files  were  linked 
on  the  host  cotrputer,  and  execaitable  images  were  run  cn  the  same  system. 

The  compiler  was  tested  using  cxcmand  scripts  provided  by  Honeywell  Bull 
Corporation  and  reviewed  by  the  validation  team.  The  ocnpiler  was 
tested  using  all  default  option  settings  without  exc^jticxi. 

Tests  were  ocnpiled,  linked,  and  executed  as  appropriate  using  a  single 
host  oorputer  and  a  single  target  ocrputer.  Test  output,  ocrpilation 
listings,  and  job  logs  were  captured  on  magnetic  tape  and  archived  at 
the  AVF.  The  listings  examined  cxv-site  by  the  validation  team  were  also 
zuxhived. 

3.7.3  Test  Site 

Testing  wzus  conducted  at  Honeywell  Bull,  Ihoenix,  Arizona  and  was 
ocnpleted  on  8  June  1988. 
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APPENDIX  A 


DEdARATICN  OF  Cr»JPCP!MANCE 


A-1 


Compliance  Statement 


Base  Configuration: 

Compiler  GCOS  8  Ada  Compiler,  Version  2.1 

Test  Suite:  Ada  Compiler  Validation  Capability,  Version  1.9 

Host  Computer. 

Machines:  DPS  8000,  DPS  8/70,  DPS  90 

Operating  System:  GCOS  8,  Version  SR3000 

Target  Computer 

Machines:  DPS  8000,  DPS  8/70,  DPS  90 

Operating  System:  GCOS  8,  Version  SR3000 

Honeywell  Bull  Inc.  has  made  no  deliberate  extensions  to  the  Ada  Language  Standard. 

Honeywell  Bull  Inc.  agrees  to  the  public  disclosure  of  this  report 

Honeywell  Bull  Inc.  agrees  to  continue  to  comply  with  the  Ada  trademark  policy,  as  defined  by  the  Ada  Joint 
Program  Office. 

Date: 


Honeywell  Bull  Inc. 

R.  Edward  Kearns,  Manager 
Advanced  Compiler  Development 


APPENDIX  B 


APPENDIX  F  OF  THE  Ada  STANDARD 


The  only  allowed  implementation  dependencies  corres^xand  to 
implementation-dependent  pragmas,  to  certain  machine-d^aendent 
conventicxTS  as  mentioned  in  chapter  13  of  the  Ada  Standard,  and  to 
certain  allowed  restrictions  on  r^resentation  clauses.  The 
ijiplenentation-d^aendent  characteristics  of  the  GODS  8  Ada  Ccnpiler, 
Version  2.1  are  described  in  the  following  sections  vAuch  HisraiRd  topics 
in  ^pendix  F  of  the  Ada  Standard.  Inplementation-  specific  portions  of 
the  pacJcage  STANDARD  aure  eilso  included  in  this  ^pendix. 


package  STANDARD  is 


type  INIEGER  is  range  -34359738368  ..  343597383S7; 

type  IJDNG_INIBGER  is  range  -2361183241434822606848  .. 

2361183241434822606847 ; 

type  FIDAT  is  digits  6  range  -16#0.1#E128  .. 

16#0.FFFFFFE#E127; 

type  lJ3NG_FI£»Ar  is  digits  17  range  -16#0.l#E128  .. 

16#0. FFFF_FFFF_FFFF_FFFE#E127 ; 

type  DURATION  is  delta  0.000016  range  -1099511627776.0  .. 

775 . 99999904632568359375 ; 


end  STANDARD; 
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IMPLEMENTA  TWN-DE^NDENT 

CHA  RA  QTEMS  TICS 


This  appendix  describes  the  implementation-dependent  cha 
Compiler.  This  is  the  Appendix  F  referred  to  in  the  Ada  Rj 


o 

o 

o 


Implementation-Dependent  Pragmas 
Package  SYSTEM 

Restrictions  on  Representation  Clauses 

-  Type  Representation  Clauses 

-  Address  Clauses 


0  Unchecked  Conversion 
o  Input/Output 

-  Introduction 

-  Implementation 

-  Form  Parame 


of  the  GCOS  8  Ada 
ual. 


Topics  (1),  (3),  (4),  and  C&)  ^vcn  in  the  Appendix  F  frame  of  the  Ada  Reference  Manual 

(ANSIAIIL-STD-l^iiA)  ;^b<iiscuMed  below.  Topics  (2)  and  (5)  are  not  relevant  since 
implementation-  dependenrutm&nreS  and  implementation-generated  names  for  implementation- 
dependent  components  are  nob|ypported  by  the  compiler. 

Implementation-Dependent  Pragmas 


See  Section  4  for  a  description  of  the  implementation-dependent  pragmas, 
SINGLE_SEGMENT_DATA,  MULTI_SEGMENT_DATA.  and  INTERFACE.SPELLCs'G. 
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Package  SYSTEM 


See  Appendix  E  for  a  listing  of  the  package  specification  for  SYSTEM. 


Restrictions  on  Representation  Oikuses 


Type  Representation  Clauses 


In  general,  no  t>'pe  representation  clauses  may  be  given  for  ad^v  pe.  The  type  representation 
clauses  that  are  accepted  for  non-denved  types  are  described  in  thf  'V^ing; 


Length  Clause 


The  compiler  accepts  only  length  clauses  that  specify 
a  collection  and  the  number  of  storage  units  to  be  resc: 

Enumeration  Repres^tktWri-Clause 


er  of  storage  units  to  be  reserved  for 
or  an  activation  of  a  task. 


Enumeration  representation  clauses 
type  IlNTEGER. 


Record  Representation  Clause 


^representations  only  in  the  range  of  the  predefined 


Alignment  clauses  are  not^ppor^.  A  component  clause  is  allowed  if,  and  only  if,  either  of  these 
statements  is  true:  )/ 

0  The  component  type  is  a  discrete  type  different  from  LONG_INTEGER. 


0  The  component  type  is  an  array  type  with  a  discrete  element  type  different  from 
LONG  INTEGER. 
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No  component  clause  is  allowed  if  the  component  type  is  not  covered  by  the  above  two  inclusions 
If  the  record  type  contains  components  not  covered  by  a  component  clause,  they  are  allocated 
consecutively  ^ter  the  component  with  the  highest  AT  value.  Allocation  of  a  record  component 
without  a  component  clause  is  always  aligned  on  a  storage  unit  boundary.  Holes  created  because 
of  component  clauses  are  not  otherwise  utilized  by  the  compiler.  The  size  of  a  component  (or  the 
size  of  each  element  of  a  component  if  the  component  is  an  array)  must  be  1,  6,  9,  18,  or  36  bits. 


Unchecked  conversion  is  allowed  only  between  values  of  the  same  size.  In  this  context  the  size  of 
an  array  is  equal  to  that  of  two  access  values  and  ^e-si^of  a  packed  array  is  equal  to  that  of  two 
access  values  and  an  integer.  \ 


Input/Output 


Introduction 


Although  variations  from  thg-synm  and  sen)2(^cs  of  the  Ada  language  arc  not  permitted,  certain 
choices  made  in  the  impje^emoba  of  the  basic  input/output  system  arc  visible  to  the  Ada 
programmer.  These  choices,  msludmg  the  operation  of  the  FORM  parameter,  arc  documented 
here.  /X  \  ) 


Other  implementation  chokes  affect  the  basic  file  mapping  and  the  interfaces  to  the  operating 
svstem  and  are  documented  imSection  4. 
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Implementation  Choices 


o  An  attempt  to  CEIEATE  an  IN_FILE  will  raise  USE_ERROR. 

o  A  RESET  to  OUT_FILE,  on  a  sequential  or  text  file,  empties  the  file. 

o  Two  internal  files  may  not  be  associated  with  the  same  external  file^i^ltaneously. 

o  Temporary  files  accessed  by  a  batch  program  are  not  named.  U^oi^  function  NAME 
results  in  a  USE_ERROR. 

o  An  attempt  to  open  a  'busy'  file  will  result  in  the  I/O  exce^on,  STATU^;:^RROR. 

Form  Parameter 

The  FORM  parameter  can  be  the  concatenation  of  any  of  the  foUoMng^ngs  separated  by  spaces: 


"-FELCOD  XX" 


This  associates  the  intemaVfilejwh  the  external  file  designated  by  file  code 
XX  where  XX  is  a  valid  fi^co3&‘stipplied  by  JCL.  A  file  code  takes 
precedence  over  a  NANEE  stiin^r^pil/c^ae  P*  is  treated  specially.  It  is 
written  as  media  code  7  (ASClXti^t)<;and  report  code  73.  Any  horizontal 
tab  character  (FIT,  ASCII  9)  is  bo^^erted  to  a  space.  A  single  space  control 
is  appended  to  thewd  of  every  lil^ .  A  page  eject  is  placed  at  the  end  of 
eveiy  page^ .  T^e^ontrol  characters  must  be  taken  into  account  if  a  disk 
file  is  to  be  rere 


"-MEDCOD  N" 


"-APPEND" 


This  speci^t^^^W^Z. 


code. 


:  of  the  external  file  where  N  is  a  valid  media 


TT^isTsortiy^  applicable  to  sequential  and  text  files;  it  results  in  a 
^DSElBRROR  if  it  is  applied  to  direct  files.  On  opening  a  file  with  mode 
OyT_FltE^  it  specifies  positioning  at  end-of-file  so  that  writes  will  append 
.  jthetvthan  overwrite  the  file.  It  has  no  effect  on  creates  or  on  opening  files 
witkmK  le jK  FILE. 


'  The  space  control  sequence  is  a  vertical  tab  character  (VT,  ASCII  1 1)  followed  by  a  byte  (character)  containing  a 
decimal  1. 

2  The  page  eject  sequence  is  a  form  feed  character  (FF,  ASCII  12)  followed  by  a  byte  (character)  containing  a 
decimal  0. 
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Pragma  CONTROLLED  

This  pragma  has  no  effect,  as  no  automatic  storage  reclamation  is  performed  before  the  point 
allowed  by  the  pragma. 


Framing  ELABORATE 


As  in  Ada  Reference  Manual. 


Pragma  INLINE 


This  pragma  is  obeyed  by  the  compiler  whenever  possible 
subprogram  name,  the  INLUslE  pragma  has  an  effect  on  al 
that  appear  in  the  same  declarative  part  as  the  pragma. 


nt  is  an  overloaded 

Swith  the  specified  name 


o  The  whole  body  of  the  subprogram  for  wl- 
found  (this  also  covers  recursive  calls). 


■inliaec^^nsion  is  requested  has  not  been 


o  The  subprogram  call  appears  in  an  expression;^  whitih  a  conformance  check  may  be 
applied;  for  example,  in  a  subprogram  specificautm,  in  a  discriminant  part,  or  in  a  formal 
part  of  an  entry  declaration  o^^cept^statement.  V 

A  warning  is  given  if  inline  expimMo^^of-xichiev^. 

Pragma  INTERFACE _ 

This  pragma  is  suppoctc^lbr^bpmgrams  written  in  other  languages.  The  languages  supponed 
by  this  interface  are,^iQB'01<-85,  G,  and  G.VIAPV  assembly  language.  There  are  two  forms  of  the 
GMAPV  interface:  Th^q;st  form  f^lows  the  calling  convention  of  COBOL-85  and  C.  The  second 
form  follows  the  calling  conyentroh  of  Ada.  (Further  information  about  the  assembly  language 
conventions  can  be  found  elsewhere  in  this  chapter.)  The  language  names  used  in  the  pragma  are 
’'COBOL_85  "C",  "GMAPV*<  and  "GMAPV.ADA",  respectively. 

The  subprogram  nam.e  must  be  a  legal  Ada  identifier,  and  it  represents  the  name  of  the  foreign 
subprogram.  If  the  foreign  subprogram  name  is  not  a  legal  Ada  identifier,  the  pragma 
INTEIU^ACE_SPELLING  (see  definition  below)  must  be  used. 


Example: 

pragma  INTERFACE(  COBOL_85,  sort); 

This  example  designates  a  subprogram,  whose  externally-known  name  is  "son",  which  will  be 
invoked  via  the  COBOL-85  calling  convention. 


Implementation  Details 
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There  are  some  restrictions  which  apply  to  foreign  subprograms  which  use  the  COBOL-85  and  C 
calling  convention: 


•  The  subprogram  must  be  a  procedure  and  not  a  function.  Function  return  values  are  not 
supported. 

•  Neither  COBOL-85  nor  C  subprograms  support  the  Ada  parameter  mode  OUT.  To 
achieve  the  desired  result,  it  is  necessary  to  use  properly-declared  access  types.  Parameters 
to  foreign  subprograms  in  these  languages  should  be  of  mode  IN.  possible  for  a 
GNLAPV  subprogram  to  handle  OUT  (or  IN  OUT)  parameters  (wi^lv^^ful  coding). 

•  No  conversion  of  parameters  is  performed  by  the  Ada  compileriHns'hecessp^  that  the 

parameter  types  be  compatible  between  Ada  and  the  other  lan^uageXjnt^cr  and  access 
types  are  strongly  recommended.  ^ 

Pragma  INTERFACE SPELI^^ 

This  implementation-defined  pragma  is  used  to  specify  the  strin^^ueriii-which  represents  the  name 
of  an  externally  known  subprogram.  The  name  of  a  subprogram  wi^t^in  another  language  may 
be  an  illegal  Ada  identifier.  In  that  case,  this  pragma  can  be  used  to  e^ablish  a  correspondence 
between  the  external  name  and  the  Ada  identifier  ^ecifi^  in  a  pragma  INTERFACE.  The  form  of 
this  pragma  is  shown  below: 

pragma  INTERFACE_SPELLING(  subprogram^d^eTstfingJiteral); 

Example: 

pragma  LNTERFACE.SPELUI^C^rtJlA^RT"); 

The  identifier  "son"  will  be  used  within  tTieiAdapfogram  to  refer  to  the  external  subprogram.  The 
compiler,  however,  will  generate  extemfrd^nces  to  "A. SORT". 

This  pragma  is  allowed  aMlTe"^ee  of  a  declarative  item  and  must  apply  to  a  subprogram  declared 
by  an  earlier  pragma  LYfERF'ACE'N 


Pragma  LIST\ 


1/ 


As  in  Ada  Reference  Manual. 


Pragma  MEMORY  SIZE 


Not  supponed. 
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Pragma  MULTI SEGMENT DATA 


This  implementation-defined  pragma  affects  the  method  of  storage  access,  and  hence,  the  amount 
of  static  storage  which  is  accessible  to  this  compilation  unit.  This  pragma  allows  the  compilation 
unit  to  access  over  256K  words  of  static  storage.  (The  default  limit  on  static  storage  is  32K 
words.)  However,  Lhe  access  method  is  more  costly  when  this  pragma  is  specified.  The  form  of 
the  pragma  is  shown  below: 


pragma  MULTI_SEGMENT_DATA; 

This  pragma  is  allowed  anywhere  a  pragma  is  allowed.  It  will  affect 
and  any  subsequent  units  in  Lhe  same  compilation. 


Pragma  OPTIMIZE 


ehtsCompilation  unit 


This  pragma  has  no  effect. 


Pragma  PACK 


te'wfp^r^ 


This  pragma  affects  only  array  types  with  a  discrete  V^6;j6XceptLONG_INTEGER)  as  component 
type.  The  components  of  packed  arrays  are  packed  imoohe  tallest  possible  fraction  of  a  word, 
where  a  fraction  of  a  word  consists  oH,  6, 9,  or  18  biK 


Pragma  PAGE 


7 


As  in  Ada  R^erence  Manual. 


Pragma  pmOKIW 


As  in  Ada  Reference  Mam 


Pragma  SHARED 

Not  supponed. 


Implementation  Details 
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Pragma  SINGLE  SEGMENT  DATA 

This  implementarion-defined  pragma  affects  the  method  of  storage  access,  and  hence,  the  amount 
of  static  storage  which  is  accessible  to  this  compilation  unit.  This  pragma  allows  the  compilation 
unit  to  access  up  to  256K  words  of  static  storage.  (The  default  liimt  on  static  storage  is  32K 
words.)  However,  the  access  method  is  more  costly  when  this  pragma  is  specified.  The  form  of 
the  pragma  is  shown  below: 


pragma  SINGLE_SEGMENT_DATA; 

This  pragma  is  allowed  anywhere  a  pragma  is  allowed.  It  will  affect  tl 
and  any  subsequent  units  in  the  same  compilation. 

Pragma  STORAGE  UNIT 


rrehtxompilation  unit 


Not  supported. 


Pragma  SUPPRESS 


The  implementation  supports  only  the  following  foi 
PRAGMA  SUPPRESS  (identifier); 

Thus,  it  is  not  possible  to  restrict  th^^m^sion  of  a  certain  check  to  a  specified  name. 

J' — 7 

Pragma  SYSTEM'''^^E 


Not  supported. 

z' — \  ^ 

Address 

CTa^e;S 

Not  supported. 

1/ 

Machine 

Code  Insertions 

Not  supported. 

Implementation  Details 
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SYSTEM 


SySTEivi 


SYSTEM 


package  SYSTEM  is 

type  ADDRESS  is  access  INTEGER; 

subtype  PRIORITY  is  INTEGER  range  1..I5; 

type  NAME  is  (DPS8,  DPS88,  DPS8000.  DPS90,  DPS 

S  YSTEM_NAME  :  constant  NAME  ;=  DPS8; 

STORAGE_UNIT :  constant  :=  36; 

MEMORY.SIZE  :  constant  :=  256  *  1024; 

-  System-Dependent  Named  Numbers: 

MIN_INT  :  constant  :=  Iong_integer'POS(Ion'^  nteger'first); 

MAX_INT  :  constant  :=  long_integer'POS(lon]  miegerlast); 

MAX_DIGITS  :  constant  :=  lonf^^Bb^t'digits: 

MAX_MANTISSA :  constant 
FLNE  DELTA  ;  constant 
TICK  :  constant  - 

type  interface_Ianguage  is  (GMAPV,  C^OL_85,  PL_6,  FORTRAN_77,  C,  GMAPV_ADA); 
end  SYSTEM; 


System-Supplied  Program  Units 
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File:  STANDARD. ADA 
Saved:  07-21-88  at  12:59:28  pa 


Page  1 


—  12-APR-1985  22:21:48.78  /ADA_MNT_JJ 

—  Date  29  july  1985 

Programmer  Svedn  Bodilsen 

—  Project  DDC  Ada  Compiler  System 

GCOS-6  version 

Source  text  for  predefined  package  STANDARD 

—  Module  STANDARDS. ADA 

—  Description  This  source  text  is  read  by  the  package  STANDARD  builder. 

—  Changes  Initial  version  29  March  1985 

—  Copyright  1985  by  Dansk  Datamatik  Center  (DDC). 

—  This  program  as  well  as  any  listing  thereof  may  not 

—  be  reproduced  in  any  form  without  prior  permission 
in  writing  from  DDC. 


FALSE 

TRUE 

-34_359_738_368 
34_359_738  367 
36 


TRUE 

-2_361_183_241_434_822l606_848 

2_361_183_241_434_822_606_847 

72 


FALSE 


SHORT_INTEGER  DEFINED 

INTEGER  DEFINED 

INTEGER  LOWER  BOUND 

INTEGER  UPPER  BOUND 

INTEGER  BINARY  DIGITS 

(  NUMBER  OF  BITS  FOR  EACH  OBJECT  ) 

LONG_INTEGER  DEFINED 

—  LONG_INTEGER  LOWER  BOUND 

—  LONG_INTEGER  UPPER  BOUND 
LONG_INTEGER  BINARY  DIGITS 

(  NUMBER  OF  BITS  FOR  EACH  OBJECT  ) 

SHORT  FLOAT  DEFINED 


TRUE 

6 

-16#0.1#E128 

16#0.FFFFFFE#E127 

36 


—  FLOAT  DEFINED 

—  FLOAT  DIGITS 

—  FLOAT  LOWER  BOUND 

—  FLOAT  UPPER  BOUND 

—  FLOAT  BINARY  DIGITS 


16#0.FFFFF8#E127 

16#0.8#E-127 

508 

16 

6 

127 

-128 


(  NUMBER  OF  BITS  FOR  EACH  OBJECT  ) 

FLOAT  SAFE_LARGE 

FLOAT  SAFE_SMALL 

FLOAT  SAFE_EMAX 

FLOAT  MACHINE_RADIX 

FLOAT  MACHINE_MANTISSA 

FLOAT  MACHINE_EMAX 

FLOAT  MACHINE_EMIN 


File:  STANDARD. ADA 
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FLOAT  MACHINE_ROUNDS 
FLOAT  MACHINE  OVERFLOWS 


TRUE 

17 

-16#0.1#E128 

16#0 . FFFF_FFFF_FFFF_FFFE#E127 
72 

16#0.FFFF_FFFF_FFFF_FFC#E127 

16#0.8#E-127 

508 

16 

15 

127 


LONG_FLOAT  DEFINED 
LONG_FLOAT  DIGITS 
LONG_FLOAT  LOWER  BOUND 
—  LONG_FLOAT  UPPER  BOUND 
LONG_FLOAT  BINARY  DIGITS 
(  NUMBER  OF  BITS  FOR  EACH  OBJECT  ) 
--  LONG_FLOAT  SAFE_LAfiGE 
LONG_FLOAT  SAFE_SMALL 
LONG_FLOAT  SAFE_EMAX 
LONG_FLOAT  MACHINE_RADIX 
LONG_FLOAT  MACHINE_MANTISSA 
LONG  FLOAT  MACHINE  EMAX 


—  LONG_FLOAT  MACHINE.EMIN 

—  LONG_FLOAT  MACHINE_ROUNDS 

—  LONG  FLOAT  MACHINE  OVERFLOWS 


FALSE 


—  SHORT  FIXED  DEFINED 


TRUE 

-34_359_738_368 
34  359_738_367 
36 

FALSE 

TRUE 

TRUE 

-1_152_921_504_606_846_976 
1  152  921  504  606  846  975 


FALSE 

TRUE 


—  FIXED  DEFINED 

—  FIXED  LOWER  BOUND 

—  FIXED  UPPER  BOUND 

—  FIXED  BINARY  DIGITS 

—  (  NUMBER  OF  BITS  FOR  EACH  OBJECT  ) 

—  FIXED  MACHINE_ROUNDS 

—  FIXED  MACHINE_OVERFLOWS 

—  LONG_FIXED  DEFINED 

—  LONG_FIXED  LOWER  BOUND 

—  LONG_FIXED  UPPER  BOUND 

—  LONG_FIXED  BINARY  DIGITS 

—  (  NUMBER  OF  BITS  FOR  EACH  OBJECT  ) 

—  LONG_FIXED  MACHINE_ROUNDS 

—  LONG_FIXED  MACHINE_OVERFLOWS 

—  DURATION  DEFINED 


-1_099_511_627_776.0  —  DURATION  LOWER  BOUND 

1  099  511  627  775.99999904632568359375  —  DURATION  UPPER  BOUND 


0.000016 

241.0#E-20 

-20 


FALSE 

TRUE 


DURATION  DELTA 
DURATION  SMALL 
DURATION  SMALL_POWER 
(  2**SMALL_POWER  =  SMALL  ) 

DURATION  BINARY  DIGITS 
(  NUMBER  OF  BITS  FOR  EACH  OBJECT  ) 
DURAT ION  MACH I N E_ROUNDS 
DURATION  MACHINE  OVERFLOWS 


36 


—  BINARY  DIGITS  FOR  ALL  ENUMERATION  TYPES 

—  (  NUMBER  OF  BITS  FOR  EACH  OBJECT  ) 
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TEST  PARAMETERS 


Certain  tests  in  the  ACVC  make  use  of  isplenentation-d^iendent  values, 
such  as  the  maxiaum  length  of  an  input  line  and  invalid  file  names.  A 
test  that  use  of  such  values  is  identified  by  the  extension  .TST 
in  its  file  name.  Actual  values  to  be  substituted  are  r^resented  by 
names  that  begin  with  a  dollar  sign.  A  V2due  nust  be  substituted  for 
each  of  these  names  before  the  test  is  run.  The  values  used  for  this 
validation  are  given  belcw. 


Name  and  Meaning  Value 


$BIG_ID1  <1..248  =>  'A*,  249  =>  'l'> 

Identifier  the  size  of  the 

maximum  input  line  length  with 
varying  last  character. 

$BIG_ID2  <1..248  *>  'A',  249  =>  '2'> 

Identifier  the  size  of  the 

naximim  input  line  length  with 
veirying  last  character. 

$BIG_ID3 

Identifier  the  size  of  the 

maximum  input  line  length  with 
varying  middle  character. 

$BIG_ID4 

Identifier  the  size  of  the 

maximum  input  line  length  with 
varying  middle  character. 

$BIG_INr_LIT 

An  integer  literal  of  value  298 
with  encu^  leading  zeroes  so 
that  it  is  the  size  of  the 
maximum  line  length. 

$BIG_REAL_LIT  <1..244  =>  '0*,  245.. 249  => 

A  universal  real  literal  of  '69.00'> 
value  690.0  with  enough  leading 
zeroes  to  be  the  size  of  the 
maximum  line  length. 


<1..124  *>  'A',  125  *>  '3', 
126.. 249  =>  'A'> 


<1..124  =>  'A’,  125  =>  '4', 
126.. 249  =>  •A’> 


<1..246  =>  'O',  247.. 249  => 
•298 '> 
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$BIG_SIKENG1 

A  String  literal  vAiich 
catenated  with  BIG_i?niDiG2 
yields  the  image  of  BIG_ID1. 

$BIG_SIRING2  <1  =>  2.. 125  =>  'A’, 

A  string  literad  vAiich  when  126  => 
catenated  to  the  end  of 
BIG_SIRrNGl  yields  the  image  of 
BIG_ID1. 

$BrANKS  <1..129  =>  '  '> 

A  sequence  of  blanks  twenty 
characters  less  than  the  size 
of  the  naxiitaim  line  length. 

$OCIUNr_IAST  34359738367 

A  vmiversal  integer  literal 
whose  value  is 
TEXr_IO .  OOUNT  •  lAST . 

$FIELD_IAST  75 

A  universal  integer 

literal  vhose  value  is 
TEXr__IO.  FTELD '  lAST. 

$FIlEJNAMEJfElH_BAD_CH^  F{*FII£ 

An  ©eternal  "file  name  that 
either  contains  invalid 

characters  or  is  too  long. 

N234567890123 

An  extemelL  file  name  that  ^ 

either  contains  a  wild  card 
character  or  is  too  lc»ig. 

$GREAIERJIHAN_DURATiaJ  0.0 

A  universeil  real  literal  that 
lies  between  DURATICXI'BASE'IAST 
and  DURATION'LAST  or  any  vzdue 
in  the  range  of  DUPATICN. 

$GREATERJIHANJDURATICNJBASE_IAST  1100000000000.0 

A  universed  rezd  literal  that  is 
greater  than  DURMTWBftSE'LAST. 

$III£GAL_EXm?NAL_FII£_NAMEl  FgliUAME 

An  external  file  name  which 

contains  invedid  characters. 
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<tTT  T  Fn&T  jrXTFlRNAT  J4AME2  NAMETOIja«FaRFTL£NAME 

An  external  file  name  which 
is  too  long. 

$I1/II)GER_FIRST  -34359738368 

A  vmiverseil  integer  literal 
whose  value  is  INIBG2R' FIRST. 

$INrBGER_IASr  34359738367 

A  universal  integer  literal 
whose  vailue  is  INIBGER'IAST. 

$1NIEXIER_IAST_PIIJS_1  34359738368 

A  universal  integer  literal 
whose  valxie  is  INTEGER'LAST  +  1. 

$IZSSJIHAN_DUFATiai  0 . 0 

A  universal  real  literal  that 
lies  between  DURATIOJ' EASE 'FIRST 
and  DURATION'FIRST  or  any  value 
in  the  range  of  DURATIC^. 

$tESSJIHAN_roRATION_BASE_FIRSr  -1100000000000 . 0 

A  universal  real  literal  that  is 
less  than  DURATICW' BASE 'FIRST. 

$MAX_DIGnS  17 

Maxinim  digits  supported  for 
floating-point  types. 

$MAX_IN_LEN  249 

Maximum  input  line  length 
permitted  by  the  irrplementation. 

$MAX_INT  2361183241434822606847 

A  universcil  integer  literal 
whose  veLLue  is  SYSTEM. MAX_INT. 

$MAX_IMT_PIUS_1  2361183241434822606848 

A  universcd  integer  literal 
vtiose  value  is  SYSTEM. MAX_INrfl. 

$MAX_IfN_Iin’_EASED_LITERAL  <1..244  =>  'O',  245.. 249  => 

A  univers^LI  integer  based  '2#11#'> 
literal  vhose  value  is  2  #11# 
with  enough  leading  zeroes  in 
the  mantissa  to  be  MAX_IN_IfN 
long. 
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<1..242  =>  'O',  243.. 249  => 
'16#F.E#'> 


$MAX_IiNJ?EAL_BASED_IJTE3^ 

A  universal  real  based  literal 
v^iose  V2LLue  is  16:F.E:  with 
enou^  leading  zeroes  in  the 
mantissa  to  be  MAX_IN_LEN  long. 

$MAX_STMllG_rj:iERA^  <1..247  =>  'X'> 

A  string  literal  of  size 
MAX_IN_I£N,  including  the  qtkote 
characters. 

$MIN_INr  -2361183241434822606848 

A  universed.  integer  literal 
^rfiose  value  is  SYSTEM.MIN_  INT. 

$1©ME  no_such_type 

A  name  of  a  predefined  numeric 
type  other  than  FLOAT,  INTEGER, 

SHORr_FIDAT,  SHOFT_INIBGER, 

L0NG_FD3AT,  or  LONG_INrBGER. 


$NBG_BASED_INr 

A  based  integer  literal  whose 
hi^iest  order  nonzero  bit 
feills  in  the  sign  bit 
position  of  the  r^resentation 
for  SYSTEM.MAX  INT. 
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APPENDIX  D 


WITHDRAWN  TESTS 


Sane  tests  esre  withdrawn  fxnn  the  ACVC  because  they  do  not  cc^orm  to 

the  Ada  Standard.  The  following  28  tests  had  been  withdrawn  at  the  time 

of  veilidation  testing  for  the  reasons  indicated.  A  reference  of  the 

form  "Al-ddddd”  is  to  an  Ada  Conmentary. 

B28003A:  A  basic  declaraticai  (line  36)  wrongly  follows  a  later 
declaration. 

E28005C:  This  test  requires  that  'PRAGMA  LIST  (C»J) ; '  not  appear  in  a 
listing  that  has  been  suspended  by  a  previous  "pragma  LIST 
(OFF);”;  the  Ada  Standard  is  not  clear  on  this  point,  and  the 
matter  will  be  reviewed  by  the  ARC. 

C34004A:  The  expression  in  line  168  wrcxigly  yields  a  value  outside  of 
the  range  of  the  target  type  T,  raising  0C*ISTRAINT_ERR0R. 

C35502P;  Equality  operators  in  lines  62  &  69  should  be  inequedity 
operators. 

A35902C;  Line  17 's  assignment  of  the  nciainal  upper  bound  of  a 
fixed-point  type  to  an  object  of  that  type  raises 
aQNSTRAINr_ERROR,  for  that  value  lies  outside  of  the  actual 
range  of  the  type. 

C35904A:  The  elaboration  of  the  fixed-point  subtype  on  line  28  wrongly 
raises  a»ISTRAINr_ERRC3R,  because  its  v^per  bound  exceeds  that 
of  the  type. 

C35904B;  The  subtype  declaration  that  is  expected  to  raise 

a:wSTRAINr_ERRDR  vhen  its  ocrpatibility  is  ohecked  against  that 
of  various  types  passed  as  actued.  generic  parameters,  may  in 
fact  raise  NUMEE1EC_ERRC®  or  oaJSTRAINr_ERRC2R  for  reasons  not 
anticipated  by  the  test. 

C35A03E,  These  tests  assume  that  attribute  'MANTISSA  returns  0  when 

&  R:  applied  to  a  fixed-point  type  with  a  null  range,  tut  the  Ada 
Standard  doesn't  support  this  assumption. 

C37213H:  The  subtype  declaration  of  SC30NS  in  line  100  is  wrongly 
expected  to  raise  an  exception  when  elaborated. 

C37213J:  The  aggregate  in  line  451  wrongly  raises  a»ISTRAINr_ERROR. 


C37215C,  Various  discximinant  oonstrairrts  are  wrongly  expected 
E,  G,  H;  to  be  inocnpatible  with  type  <XNS. 


C38102C: 

C41402A: 

C45332A: 

C45614C: 

E66001D: 

A74106C, 

C85018B, 

C87B04B, 

0C1311B: 

BC3105A; 

ADLAOIA: 

CE2401H: 

CE3208A: 


Ihe  fixed-point  conversion  on  line  23  wrcxigly  raises 
C»JSrRAINr_ERRQR. 

'STDRAGEjSIZE  is  wrongly  ^plied  to  an  object  of  em  access 
type. 

The  test  expects  that  either  an  expression  in  line  52  will 
raise  an  exception  or  else  MACHINE_OVERFI£WS  is  FALSE. 
fft3wever,  an  iinplementaticxi  may  evaluate  the  expression 
correctly  using  a  type  with  a  wider  range  than  the  base  type  of 
the  operands,  and  MACHINE_OVERFI£WS  may  still  be  TF3LJE. 

REPORT.  I  DENT_INT  has  an  argument  of  the  wrrxig  type 
(Ii»«3_INrBGER) . 

This  test  wrongly  allows  either  the  aoo^jtanoe  or  rejection  of 
a  paraineterless  function  with  the  same  identifier  as  an 
enumeration  literal;  the  function  must  be  rejected  (see 
Ocmnentary  AI-00330) . 

A  bound  specified  in  a  fixed-point  subtype  declaration 
lies  outside  of  that  csdculated  for  the  base  type,  raising 
OONSTRAENTJERROR.  Errors  of  this  sort  occur  re  lines  37  &  59, 
142  &  143,  16  &  48,  axxi  252  &  253  of  the  four  tests, 
respectively  (and  possibly  elsewhere) . 

Lines  159 . .  168  are  wrongly  expected  to  be  illegal ;  th^  are 
legal. 


The  declaration  of  subtype  32713  raises  0a7STRAINr_ERR0R  for 
iitplementations  that  select  INT'SIZE  to  be  16  or  greater. 

The  record  aggregates  in  lines  105  &  117  contain  the  wrong 
values. 

This  test  expects  that  an  attempt  to  open  tlie  default  output 
file  (after  it  was  closed)  with  mode  32I_FILE  raises  NAME_ERROR 
or  USE_ERRDR;  by  Caimentary  AI-00048,  MDDE_ERRDR  should  be 
raised. 
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